The DSCR1 (Adapt78) isoform 1 protein calcipressin 1 inhibits calcineurin and protects against acute calcium-mediated stress damage, including transient oxidative stress.
Although DSCR1 (Adapt78) has been associated with successful adaptation to oxidative stress and calcium stress and with devastating diseases such as Alzheimer's and Down syndrome, no rationale for these apparently contradictory findings has been tested. In fact, DSCR1 (Adapt78) has not yet been proved to provide protection against acute oxidative stress or calcium stress. We have addressed this question using cross-adaptation to H2O2 and the calcium ionophore A23187, stable DSCR1 (Adapt78) transfection and overexpression in hamster HA-1 cells, 'tet-off' regulated DSCR1 (Adapt78) isoform 1 transgene expression in human PC-12 cells, and DSCR1 (Adapt78) antisense oligonucleotides to test the ability of the DSCR1 (Adapt78) protein product calcipressin 1 (a calcineurin inhibitor) to protect against oxidative stress and calcium stress. Under all conditions, resistance to oxidative stress and calcium stress increased as a function of DSCR1 (Adapt78)/calcipressin 1 expression and decreased as gene/protein expression diminished. We conclude that cells may transiently use increased expression of the DSCR1 (Adapt78) gene product calcipressin 1 to provide short-term protection against acute oxidative stress and other calcium-mediated stresses, whereas chronic overexpression may be associated with Alzheimer disease progression.